S-adenosylmethionine modifies cocaine-induced DNA methylation and increases locomotor sensitization in mice.
Several studies suggest that individual variability is a critical component underlying drug addiction as not all members of a population who use addictive substance become addicted. There is evidence that the overall epigenetic status of a cell (epigenome) can be modulated by a variety of environmental factors, such as nutrients and chemicals. Based on these data, our aim was to investigate whether environmental factors like S-adenosylmethionine (SAM) via affecting epigenome could alter cocaine-induced gene expression and locomotor sensitization in mice. Our results demonstrate that repeated SAM (10 mm/kg) pretreatment significantly potentiated cocaine-induced locomotor sensitization. Using mouse nucleus accumbens (NAc) tissue, whole-genome gene expression profiling revealed that repeated SAM treatment affected a limited number of genes, but significantly modified cocaine-induced gene expression by blunting non-specifically the cocaine response. At the gene level, we discovered that SAM modulated cocaine-induced DNA methylation by inhibiting both promoter-associated CpG-island hyper- and hypomethylation in the NAc but not in the reference tissue cerebellum. Finally, our in vitro and in vivo data show that the modulating effect of SAM is in part due to decreased methyltransferase activity via down-regulation of Dnmt3a mRNA. Taken together, our results suggest that environmental factors that affect the NAc-cell epigenome may alter the development of psychostimulant-induced addiction and this may explain, at least partly, why some individuals are more vulnerable to drug addiction.